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Description 



^mtSHLn relates to latex polymers which are soluble in aqueous alkaline medium to provide 
thickeners for use in aqueous coating compositions, especially latex paints. 

mmmmwm 

alkali soluble anionic latex polymers which possess these desired characteristics. 

30 ^B?^^ 9~* * a monoethylenicaMy unsaturated monomer 

,aCki ( C 9 ) 3^SS%Wo3S SfflSL of a nonionic urethane monomer which is the 
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and diallyl benzene. 

The preferred surfactants have the formula: 

R-O-fCHr-CHR'O^-fCHj-CHjO hr» 
" in which R is an a.ky. group containing 6-22 carbon « 

same as that made by the reaction of the component named herein. 
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monomer can b. u.rt. »ch aciylle add ****** ^^.3."^^^^* 

polymers when homopolymenzed and are illustratea oy aery ,«« ' whicn be used are 

acrylate. butyl acrylate or the ^rrespond.ng methacrylate ^ mon omers are 

When the hydroxy-^ina^ 

monoisocyanate, as has been '''^V^^^ronolJmerteable monoethylenic group via a urethane linkage, 
polyethoxylate structure is aK °" at * d ™^ provide superior 

,n-this invention it has ^"^^ ^'i^^^SSShtoe primary thickening mechanism Is 
thickening action when urethane linkages are p esen .ever iwougi w t hydro lytic stability 

preferably In the form of ^J^^^tjR oxfde? v°ith acrylic o" methacrvlic acid to 
nonionic urethane monomers of this invention. 



Example 1 



^Tt onllKer gtsT'eaSorTttid with a thermometer, heating mantle, the^oregu.ator. stiver 

,emP Sai product is a white wax in appearance with ^J*^g»Z*« tffiSX* 98% 
of the original ethylenic unsanction retained. This product is designated Example 1-0 Table > \. 

Fo°Surposes of comparison, the following Example is illustrative of Examples «M n i TaWe 

II for the preparation of an alkali-soluble thickener containing no urethane monomer. These latexth.ckeners 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

(Control) . _ . « u* ro inflftpr is charaed 525.5 g deionized water. The 

To a three-liter flask equipped as in Example 3 neremafter is cnargea y 

and 244.7 g methacrylic acid. monomer pre-emulsion is charged to the reactor 

of monomer to copolymer and then «>° ,ed - .__ t 28 9 o /o RV T Brookfield viscosity 28.5 mPa-s (No. 1 
The product is low viscosity Jatex erf sol.ds p C0 "Sf2ze of129 nm. Upon ammonium hydroxide 

Example 3 

(Preparation of an Alkali-Soluble Thickener ^J^X^crdenser. nitrogen inlet, thermoregulated 
To a three-liter flask equipped with thermometer. stirrer, ""gj^™ water is neate d to 80°C 
water bath and monomer addition pump is charged 525.5 g de.on.zeo water. 

and purged with nitrogen for 30 minutes. Bpnarate stirred container by charging, in order, 756.7 g 

monomer prepared in Example 1. monomer pre-emulsion is cherged to the reactor 

R^Brookfield viscosity of 1375 mPas (No. 3 spindle at 10 rpm). 
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TABLE I 

EXAMPLES OF NOVEL URETHANE MONOMERS 
REACTANTS 

Mono- Ethoxvlated Surfactant Used 

Ethylene oxide 

Hydrophobe 

Nonyl -Phenol 
* Nonyl -Phenol 
Nonyl -Phenol 
Nonyl-Phenol 
Nonyl -Phenol 
Octyl-Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl GC12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 
The surfactants used in the above Table are: 
Example No. Trade Name 

X . A Igepal CO-630 

!-B Igepal CO-730 

x . c Igepal CO-880 

X-D Igepal CO-970 

Igepal CO-990 
1-F Igepal CA-890 

j.g Igepal DM-880 

lmH Igepal DM-970 

^.j Siponic L-25 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


I EM 



l_j Siponic E-15 

1-K Emulphor ON-870 

1 . L Igepal CO-970 



Kal^nSp'KS"^ - GAF Condon. * > " ^ 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 



Example 


Monomer 


AC TV idle 


Acid 


at PH 9 


(No, J 


(Wt. %) 


IWt- *J 


(wt 1 1 

V. n u • % J 


fmPa-s) 

\t 1 II CJ W / 


2-A** 


None 




7 S 


52 


2-B" 


None 


40 


Art 


70 


2-C w 


None 


55 




96 


2-D** 


None 


70 




220 


3-A 


5 


45 


r a 


470 


3-B 


5 


50 


45 




3-C 


10 


35 


55 


7 ft A 
/Oh 


3-D 


10 


40 


P A 

50 


L i. L \J 


3-E 


10 


50 


A A 

40 


i *^7 <; 


3-F 


10 


> — 
55 


* A 

30 


133 J 


3-G 


15 


25 


C A 

60 


7 n ft 
£ O O 


3-H 


15 


35 


50 


1 7^0, 
1 / jU 


3-1 


15 


40 


45 


2025 


3-J 


15 


45 


40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** -- 






2196 



BEST AVAILABLE COPY 
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TABLE II CONTINUED 

Properties In An Interior Flat Paint 

Thickening Brush Drag Leveling 

Example Efficiency Viscosity Viscosity 

(No.) (Dry Lbs.*) (Poise) (Poise) 

2-A** 32.42 1.85 3523 

2-B** 20. 52 2.17 3555 

2-C** 22.48 2.39 2607 

2- D** 23.04 2.43 3444 

3- A 12.87 2.14 1801 
3-B 11.93 2-36 1501 
3-C 9.72 2.17 1659 
3-D 9.00 2.31 2686 
3-E 9.30 1.95 2686 
3-F 

3-G 11.86 2.17 1975 

3-H 8.01 2.45 2038 

3-1 8.02 2.27 2449 

3-J 7.97 2.10 2054 

3-K 8.72 2.15 3729 

3-L 13.50 1.30 5609 

3-M 22.34 1.29 6636 

3-N 7.96 2.10 2054 
3-0 

3-P 7.16 1.98 1975 
3-Q 

3-R 7.80 1.46 2528 

3-S 6.92 1.53 1248 

3-T 7.55 1.29 1375 

3-U 8.79 2.43 1122 

Cellulosic** 7.00 0.96 2212 

•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 

to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10" 1 Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
••Comparative 
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TABLE III 



yj j 


nets cAjvi 

USING 


IIR ETHANE MONOMERS 


FROM TAB 


Urethane 


Thickener Monomer 


Thick- 


Monomer 


Composition 




ener 


Example 


Urethane 


Ethyl 


Metha- 


Example 


Used 


Monomer 


Acrylate crylic 








Acid 


(No.) 


(No.) 


(Wt.t) 


(Wt.*) 


(Wt. \) 


4 


1-A 


10 


50 


40 


5 


1-A 


25 


50 


25 


6 


1-A 


10 


40 


50 


7 


1-A 


25 


35 


40 


8 


1-B 


10 


so 


40 


9 


1-C 


10 


50 


40 


10 


1-E 


10 


50 


40 


11 


1-F 


10 


so 


40 


12 


. 1-G 


10 


so 


40 


13 


1-G 


25 


50 


25 


14 


1-G 


10 


40 


50 


15 


1-G 


25 


35 


40 


16 


1-H 


10 


50 


40 


17 


1-1 


10 


50 


40 


18 


1-K 


10 


50 


40 


19 


1-L 


10 


so 


40 



I 



IX Aqueous 
Solution 
Viscosity 
at PH 9 

(mPa-s) 
417 

1272 
625 

1S50 
477 
969 
2256 
1480 

10053 

17160 
6680 

29600 
3080 
7S2 
1830 
1066 
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TABLE III CONTINUED 






lire thane 


Properties In 


An Interior 


Flat Paint 


TVi { rV - 












Ex amp le 


Thickening 


Brush Drag 


Leveling 


FyabudI ft 


Used 


Efficiency 


Viscosity 


Viscosity 


f No. 


(No. ) 


(Dry Lbs*) 


(Poise) 


(Poise) 


*t 


1-A 


9.56 


1.66 


3081 




1-A 


-- 






6 


1-A 


9.85 


1. 88 


•1896 


7 


1-A 


7.95 


1.05 


1722 


a 
o 


1-B 


9.92 


1.75 


3160 


Q 


l-C 


8.81 


2.25 


4266 


10 


1-E 


10.25 


1.82 


6794 


11 


1-F 


8.09 


1.89 


1485 


12 


1-G 


8.52 


2.20 


2171 


13 


1-G 






-- 


14 


1-6 


6.82 


1. 21 


2007 


15 


1-6 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438' 


* see 


note in 


Table II. 







Claims 

1. A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
surfactant with a monoethylenically unsaturated monoisocyanate. « ir #«^-„t 
2 A nonionte^rethane I monomer as recited in claim 1 in which said monohydr.c nonionic surfactant 

has the formula: R-O-fC^-CHR'Ofe+CH^CH.O hr" 

in which R is an alky, group containing 6-22 : crton atoms or, v • il^JI™P SSJ'SiSSSSS! 
atoms. R' is 0,-0. alkyl. n is an average numberfrom about 6-150. and m is an average nu 

PhenoS is reacted wiih alpha, alpha-dimethyl-m-isopropenyl benzyl .socyanate. 
a An alkali soluble thickener which is an aqueous emulsion copolymer of. 
tk^bcTlO-Jt ) weight percent of an alpha, beta-monoethylenically unsaturated carboxyl.c acid 
(B) aS 2^0 wSt percent of a monoethylenically unsaturated monomer lack.ng surfactant 

"^(cKbout 0 5-60 weight percent of a non-ionic urethane monomer recited in claim 1; and 
hydroxide. 
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9 An aqueous latex containing the neutralized aqueous emulsion "fZ*^*^. 

10 An aqueous latex containing the neutralized aqueous emulsion copolymer of cla.m 6, 



5 Patentanspruche 

„ **lMk«l-**« Monomer no* Anspn.cn .. wonn «»s mon.hydHson. nlch<loni«* e Tonad d. 
Formel 

R-O-t-CHa-CHR'O fe-K>l 2 -CH 2 0 hr* 
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hat, worin R eine Aiicy.gruppe mit 6 bis 22 Ko^nstoffat = oder eine A^gruPPe mit 8 btaB 

Kohlenstoffatomen, R' ^-C.-Alkyl. n e.ne D "£ ns , c a h ^^^ 

Durchschnittszahl von 0 bis 50 darstellt. vorausgesetzt, daB n m.ndestens so groii we 

T '" w5Em5«> g™.-% nines nieWonUchen r. hUSST* " 



Revendications 

1. Monomer* ri.errranne non lonl Q u. qoi est le p-odult ur«h.nn. o"un. I rSaotion entte unt.nsloac* 

monohydrique a pour formule: 
45 R-O-tCHs-CHR'O-hs-t-CHo-CHjO hr» 

55 '"'TSSS^^ les aicalis qui est un copolymere en pulsion aqueuse de: 

/AfKon 7iv-70% en Doids d'un acide carboxylique a insaturation a,B-monoethylenique. 

(B) S 20^0% er ^dt.n monomere ^saturation monoethylenique n'ayant pas de pouvo.r 

ten 1c) ellviron 0.5-60% en poids d'un monomere urethanne non ionique selon la revendication 1. et 
«, (D) de^ jusqu^lnviron 2% en poids d'un monomere a '«saturat.on poly6thy^en.que 

5 EpaiKnt soluble dans les aicalis selon la revendication 4, dans lequel led.t conshtuant (C) est le 

65 d'ethyle, present en une quantite de 30—65% en poids. 
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7 Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon ia revendication 4. 
8. Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec d 

droxyde d'ammonium. _ 

9 Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication 5. 
10. Latex aqueux contenant le copolymere en Emulsion aqueuse neutralise selon la revendication € 
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